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Pedepar:

1. Inceprauifina po60Ta IpUCBSIYeHa JOCiIPKEHHIO 3MiH IIaT€PHY AUXaHHS i ra3000MiHYy Ta €HEPreTUYHOI 0

MeTabo0J1i3My NIE€YiHKM 32 YMOB TiIOKCIi Ta pe3MCTEHTHOCTI A0 iHCYJIiHY, @ TAKOX POJIi KajblieBUX MEXaHi3MiB,

3aJIy4€HUX Y BiANOBiOb OPraHi3My Ha rilOKCio TPy iHCYJIIHOPE3UCTEHTHOCTI. IHCYIIHOPE3UCTEHTHICTD BiATBOPEHA Y

IIypiB YTPUMaHHSIM Ha JBOTW>KHEBiM BUCOKOKMPOBIH [ieTi i3 BMiCcTOM >XUPiB 58% Bin 3arasbHOi KayJopiiiHOCTI.
OpnHOpa3oBUH BILJIMB rio6apruyHoOi rinokcii Mo/iesioBaau 3a J0IOMOrolo 6apokamepu. Y IKOCTi 6s10KkaTopa

MOBINILHUX KaJlbLIieBUX KaHaJIiB BUKOPUCTOBYBAJIM Beparamis y 3arajbHONPUMHATINA 103i 1 Mr/Kr. [IpoBonnnn



IOCJIiIKE€HHS 30BHIIIHbOTO JUXaHHS Ta Ta3000MiHy METOIaMU NMHeBMOTaxorpadii Ta Maccnekrporpadii,
IOCJIiIKYBaJIi OKMCHIOBaJIbHY (PYHKLiI0 MiTOXOHIPill MeTosioM YaHca y roMoreHaTtax nediHKu. YIbTpacTpyKTypy
JIET€HD i NEYiHKU JOCIIIIKYBAIU METOLOM €JIEKTPOHHOI MiKPOCKOIIii, BUMipIOBaJIX [IOKA3HUKHU [IPO- Ta
AHTUOKCUJAHTHOTO TOMEOCTa3y B TKAHMHI [1€UiHKU: BMiCT pEaKTUBHUX IPOIYKTiB Tiobap6iTyposoi kuciaoru (TBK-
PIT) i BimHOBJIEHOTO IJIyTATiOHY, aKTUBHICTb KaTasia3n Ta Cu-Zn-CynepoKCUAIUCMYyTa3u. BcTaHOBIIEHO, 10 BILJIMB
rinokcii Ha mypiB i3 iHCYIIHOPE3UCTEHTHICTIO BUKJINKAHOIO BUCOKOKMPOBOIO Ji€TO0, HaBiIMiHY Bif 1ypiB 6e3
iHCYJIIHOPE3UCTEHTHOCTI, 30iJIbIlly€e CIIOXXMBAHHS KUCHIO OPraHi3MOM, BHACJIiZIOK YOTO CIIOCTEPIiraeThCs Nepedynosa
naTepHy AUXaHHS, 3pOCTa€ BEHTUJISALLiS JIeTeHb i pOOOTU BCi€l cucTeMU TPAHCIOPTY KUCHIO. BusiBiieHO, 10
KaJIblli€Bi ME€XaHi3MU 3 FIOKCUYHUX YMOB 3aJIy4€Hi y PETyJALi0 MiTOXOHAPiaJIbHOTO IUXaHHS Yepe3
[IepEMUKAHHS €HEPreTUYHOTO MEeTab01i3My IIeYiHKM Ha KUPOBi CyOCTPATU OKUCHEHHS. Y iHCYIiHOPE3UCTEHTHUX
1IypiB 6710Kafa MOBIIbHUX KaJblieBUX KAHAJIIB BipOTifHO CTUMYJIIOE IUXaHHS Y cIOKoi (V2) mpu okucHeHHi HAJI-
3asiexXHUX cyocrparis, AIO-cTtumynboBaHe guxaHHs (V3) i KOHTposiboBaHe AuxaHHS (V4) MpU OKMCHEHHI JIiMiIHOTOo
cyOCTpaTy MajbMITOINy, @ TAKOX IIPUTHiYYe ePeKTUBHICTb MITOXOHAPiasbHOTO NuxaHHs (V3 /V4) NopiBHSHO 3
KOHTpoJsieM. TaKoXX BUSIBJIEHO, 10 e(eKT 6s10KaAU MOBIIbHUX KaJlblieBUX KaHaJliB HA €HepreTUYHUI MeTaboJIi3M B
TNediHIi [TPY TinokKcii Ta iHCy/IIHOPe3UCTEHTHOCTI € 6ibINM, HiXK 32 HOPMOKCUYHUX YMOB. B10Kaia MOBiIbHUX
KaJIbllieBUX KaHaJiB HOPMaJlidye MPO- Ta aHTMOKCULAHTHUM rOMEOCTa3 y NeYiHIi iHCYJIIHOPE3NCTEHTHUX LYPiB IpU
rinokcii: cocrepiraeTbcs 3HWKEHHS PiBHS aKTUBHUX IIPOAYKTIB Tiobap6iTypoBoi kucyoTtu (TBK-ATI),
HOPMAaJIi3y€eThCs PiBEHDb BilHOBJIEHOTO IJIyTATiOHY Ta aKTUBHICTb KaTasuasy, BOOHOYAC aKTUBHICTh Cu-Zn-
CYNEepPOKCUAANCMYTa3U 3HIKY€EThCs. TakuM YMHOM, 6J10Ka/1a MOBIIbHUX KaJlbllieBUX KaHaJliB YNHUTb TPOTEKTUBHUN
BIJIMB Ha 30BHillIHE IUXaHHS | eHEpreTUYHUN MeTaboJ1i3M IIpY iHCYJIIHOPE3UCTEHTHOCTI Ta IPY BILJIUBI riNokcii Ha
OpraHi3Mm IypiB.

2. The dissertation is devoted to the study of changes in respiratory pattern, gas exchange and energy metabolism
of the liver under conditions of hypoxia and insulin resistance and the role of calcium mechanisms involved in the
response of the body to hypoxia in insulin resistance. Insulin resistance was modeled by feeding rats a fatty diet
for two weeks. The diet consisted of 58% of total calories from fat. Single exposure to hypobaric hypoxia was
simulated using a hypobaric chamber. Verapamil, a blocker of L-type calcium channels, was administered at a
standard dose of 1 mg/kg. External respiration and gas exchange were analyzed by pneumotachography and mass
spectroscopy, and mitochondrial oxidative function was assessed in liver homogenates by Chance method.
Electron microscopy was used to study the ultrastructure of the lungs and liver. In addition, pro- and antioxidant
homeostasis indicators were measured in the liver tissue, including the levels of thiobarbituric acid active products
(TBA-AP) and reduced glutathione, as well as the activities of catalase and Cu-Zn superoxide dismutase. It has been
shown that hypoxia has a greater effect on rats with insulin resistance caused by a high fat diet than on rats
without insulin resistance, resulting in increased oxygen consumption by the body, which leads to a reorganization
of the breathing pattern and an increase in pulmonary ventilation and work of the entire oxygen transport system.
It has been discovered that calcium mechanisms play a role in the regulation of mitochondrial respiration under
hypoxic conditions by shifting the energy metabolism in liver to substrates of fatty acid oxidation. In insulin-
resistant rats, blocking L-type calcium channels appears to stimulate resting respiration (V2) during the oxidation
of NAD-dependent substrates, ADP-stimulated respiration (V3), and controlled respiration (V4) during the
oxidation of the lipid substrate palmitoyl. Additionally, it suppresses the efficiency of mitochondrial respiration
(V3/V4) compared to control. The effect of blocking slow calcium channels on energy metabolism in the liver has
been found to be greater during hypoxia and insulin resistance than under normoxic conditions. Blockade of L-
type calcium channels normalizes pro- and antioxidant homeostasis in the liver of insulin-resistant rats under
hypoxia. The study found a decrease in thiobarbituric acid active products (TBK-AP) levels, normalization of
reduced glutathione levels and catalase activity, and a decrease in Cu-Zn superoxide dismutase activity. Thus,
blockade of L-type calcium channels has protective effects on respiration and energy metabolism in rats with
insulin resistance under hypoxic conditions.
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